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Description

Background of the invention

Field of the invention

[0001] This invention relates to the field of communi-
cations and, more precisely of short range RF commu-
nication between transceivers.

Description of related art

[0002] Recently, low power RF systems have been
proposed for providing communications between a plu-
rality of transceivers through a short-range communica-
tions link. One such short-range RF technology is cur-
rently under development and is referred to as "Blue-
tooth". This system will be commercially available in the
near future and it operates in the open spectrum around
2.45 GHz. This unlicensed radio band, called Industrial,
Scientific, Medical (ISM) band is globally available. The
operating range of this RF system is approximately 10
meters for a normal power mode and has proven to be
economically efficient. It is planned that a Bluetooth chip
having these characteristics will be inserted in all kinds
of electrical devices for enabling communication be-
tween separate devices. In publication WO 00/18025,
such a Bluetooth link between a Bluetooth enabled mo-
bile terminal and a Bluetooth enabled data terminal, such
as a PC, is disclosed.
[0003] Bluetooth technology suffers from a relatively
small bandwidth, which is the unavoidable downside of
the technological choices that have been made to ensure
very low cost implementation. It would be therefore very
important to structure the usage of this limited bandwidth
so, that performance does not degrade below a level
where it is not practical to use Bluetooth technology an-
ymore. This is especially crucial for point to multipoint
communication patterns, where several client terminals
are connected to a single service provider terminal (that
is usually fixed). The Bluetooth standards as described
in the Bluetooth specifications do not offer any solutions
to this bandwidth depletion problem. When there are sev-
eral devices to page, the paging protocols use a signifi-
cant part of available bandwidth diminishing the available
bandwidth for content delivering between client device(s)
and the fixed device. This diminishing bandwidth leads
to slower data transfer rates in the Bluetooth link making
the Bluetooth link more inefficient.
[0004] The same applicant also has patent application
US 09/614,508 filed on July 11, 2000 that discloses Blue-
tooth beacons (access points) having three or more Blue-
tooth transceiver modules for communicating with other
access points or hosts for forming a Bluetooth network.
This is for forming a path between a host and the terminal
via e.g. three access points, but the application takes no
standpoint on increasing user data transmission rates
between an access point and a user terminal.

[0005] US 5,960,344 discloses an access point in a
wireless communication network such as a LAN. The ac-
cess point includes two transceivers and thus, uses two
different channels. The first channel is used for carrying
actual data flow while the second channel is used for
managing the data flow of the first channel.

Summary of the invention

[0006] It is therefore an object of this invention to
present a system and method for alleviating this problem
of limited bandwidth and enhancing efficiency in trans-
ferring data in short range, preferably Bluetooth, connec-
tions by separating the task of inquiring and retrieving
link and services information from the rest of the data
transmissions by using at least two separate Bluetooth
modules in a single terminal, each of the modules being
used for a separate function relating to a connection.
[0007] According to a first aspect of the invention there
is provided a method of communicating between an ac-
cess point of a short range RF network and a user ter-
minal of the short range RF network, characterised in
that the method comprises:

using a first short range RF transceiver at the access
point for access communication with a user terminal
for communicating information relating to establish-
ment of a connection with the user terminal, and
using a second short range RF transceiver at the
access point for user data communication for com-
municating user data with the user terminal.

[0008] In a first embodiment of the invention an access
point of a short range RF communication system is pro-
vided with two short range RF transceivers, where a first
short range transceiver is used for communicating infor-
mation relating to establishment of a connection with a
user terminal of the short range communication system,
and where a second short range transceiver is used for
communicating user data to and from the user terminal.
[0009] In practice the second transceiver needs to es-
tablish a connection before it can start to communicate
user data. However, this connection from the second
transceiver can be established very quickly because all
the necessary information (e.g. in Bluetooth the Blue-
tooth address, clock offset, information on the services
that are supported etc) for a connection exists and is
transferred from the first transceiver to the second trans-
ceiver before the second transceiver establishes a con-
nection and starts to communicate user data.
[0010] In a further embodiment the second short range
transceiver is dedicated to communicating user data on-
ly, and the first short range transceiver is also used for
ending connections.
[0011] In yet another embodiment communication be-
tween the access point and the user terminal is time di-
vision multiplex where transmission between an access
point and a user terminal is done by transmitting a burst
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in a specified time slot. Preferably, the first and the sec-
ond short range transceivers of the access point use dif-
ferent frequencies.
[0012] The present invention increases user data
transmission rate and user data transmission capacity
as bandwidth and thus transmission capacity is normally
consumed by inquiries in relation to establishing a con-
nection. User data transmission capacity especially in-
creases compared to prior solutions in a busy environ-
ment where many user terminals enter and leave the
coverage area of the access point, whereby a lot of in-
quiry communication occurs.
[0013] The at least two Bluetooth modules have sep-
arate baseband addresses and the operations of these
modules are independent of each other. The first module
is dedicated to inquiries and service database requests
and it is discoverable and connectable to other Bluetooth
enabled devices. The second module is dedicated to user
data transport and is non-discoverable and non-connect-
able to other Bluetooth enabled devices. After the nec-
essary inquiries and service protocols are executed, the
first module transfers the needed information to the sec-
ond Bluetooth module, which can start communicating
with other Bluetooth enabled devices using the received
information.
[0014] According to the present invention a method to
transmit a signal from a first terminal able to communicate
wirelessly with a second terminal is described comprising
the steps of
said first terminal including at least a first transceiver
module and at least a second transceiver module,
establishing a first communication link between the sec-
ond terminal and the first transceiver module of the first
terminal,
a communication bus between the first transceiver mod-
ule of the first terminal and a second transceiver module
for transferring information from the first communication
between the second terminal and the first transceiver
module of the first terminal,
establishing a second communication link between the
second transceiver module and the second terminal iden-
tified by the information received from the first transceiver
module, respectively.
[0015] Further according to an embodiment of the in-
vention the first and the second transceiver modules
have predetermined functions. The first transceiver mod-
ule makes inquiries and transfers information from the
terminal to the second transceiver so that the first terminal
from its second transceiver module may contact the sec-
ond terminal in order to deliver the data to the second
terminal. The above method makes it possible of enhanc-
ing efficiency on data transfer between the nodes.
[0016] Further according to an embodiment the inven-
tion includes a method of enhancing efficiency in data
transfer, said method comprising the steps of:

a user terminal approaching an access point, said
terminal including at least one transceiver commu-

nicable with a at least one transceiver of the access
point, discovering the
user terminal, identifying the user terminal by the ac-
cess point by a first transceiver module of the access
point and establishing a first link between the user
terminal and the first transceiver module of the ac-
cess point, respectively
transferring information collected in the previous
step from the first transceiver module to a second
transceiver module of the access point, disconnect-
ing the connection between the user terminal and
the first transceiver module, connecting a second
link between the second transceiver module of the
access point and the user terminal utilizing the iden-
tification information of the user terminal received
from the first transceiver module, transferring con-
tent to the user terminal taking into consideration the
capabilities of the user terminal received from the
first transceiver module.

[0017] In an embodiment of the invention the method
comprises

establishing a first communication link between the
first transceiver and the user terminal, and commu-
nicating the information in relation to establishment
of a connection with the user terminal over the first
communication link, and
establishing a second communication link between
the second transceiver and the user terminal, and
communicating user data with the user terminal over
the second communication link.

[0018] In an embodiment of the invention the commu-
nication of information for establishment of a connection
with the user terminal comprises inquiries.
[0019] In an embodiment of the invention the method
comprises disconnecting the connection between the
first transceiver and the user terminal before communi-
cating user data between the second transceiver and the
user terminal.
[0020] In an embodiment of the invention the method
comprises discovering the user terminal having entered
the coverage area of the access point, and only thereafter
using the first short range RF transceiver at the access
point for communication with the user terminal of infor-
mation for establishing the connection with the user ter-
minal.
[0021] In an embodiment of the invention the access
point is in connection with a content provider and the
method comprises

transferring content of the content provider via the
access point to the user terminal by using the second
transceiver.

[0022] In an embodiment of the invention the first and
the second transceiver have different baseband address-
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es.
[0023] In an embodiment of the invention the informa-
tion relating to the establishment of a connection com-
prises the baseband address of the user terminal, clock
offset information informing the offset in the clock be-
tween the access point and the user terminal, and infor-
mation on which services are supported by the user ter-
minal.
[0024] In an embodiment of the invention the short
range RF network utilises short range RF communication
according to the Bluetooth standard.
[0025] In an embodiment of the invention the user ter-
minal is one of a mobile phone capable of communicating
also over a cellular phone network, a personal digital as-
sistant, a gamepad, a browser and a computer.
[0026] In an embodiment of the invention the method
comprises

the access point performing access communication
and user data communication with a plurality of user
terminals,
detecting the load of access communication and us-
er data communication at the access point, and
dynamically controlling the first and the second
transceivers to perform one of access communica-
tion and user data communication depending on the
detected load of the respective communications.

[0027] In an embodiment of the invention the method
comprises

using more than two transceivers, and
dynamically controlling the number of transceivers
performing access communication and the number
of transceivers performing user data communication
depending on the detected load of the respective
communications within the access point.

[0028] In an embodiment of the invention the method
comprises

each of the transceivers communicating over a plu-
rality of channels, and
dynamically controlling the number of channels that
each of the first and the second transceivers use to
perform one of access communication and user data
communication depending on the detected load of
the access point.

[0029] In an embodiment of the invention the method
comprises

detecting an increase in the number of user terminals
being in communication with the access point, and
in response thereto increasing the number of chan-
nels used for user data communication and decreas-
ing the number of channels used for access commu-
nication.

[0030] In an embodiment of the invention the method
comprises detecting an increase in the number of user
terminals being in communication with the access point,
and
in response thereto increasing the number of transceiv-
ers used for user data communication and decreasing
the number of transceivers used for access communica-
tion.
[0031] In an embodiment of the invention the method
comprises the total number of short range RF transceiv-
ers in use being the total number of short range RF trans-
ceivers in the access point.
[0032] In an embodiment of the invention the first trans-
ceiver is dedicated to inquiries and service database re-
quests and is discoverable and connectable to other
short range RF enabled devices.
[0033] In an embodiment of the invention the second
transceiver is dedicated to user data transport and is non-
discoverable and is non-connectable to other short range
RF enabled devices.
[0034] In an embodiment of the invention the dynamic
control is based on fuzzy logic control.
[0035] In an embodiment of the invention the method
comprises

detecting the number of user terminals entering and
leaving the access point coverage area, and
using the number for creation of statistical data.

[0036] In an embodiment of the invention the method
comprises performing the detection via the access com-
munication.
[0037] In an embodiment of the invention the method
comprises

detecting the rate of user data communicated within
the access point within a certain period, and
using the rate for creation of statistical data.

[0038] According to a second aspect of the invention
there is provided a short range RF communication sys-
tem comprising an access point of a short range RF net-
work and a user terminal of the short range RF network.
Also according to a third aspect of the invention there is
provided an apparatus such as an access point. The com-
munication system and the apparatus are both charac-
terised in that the apparatus or access point comprises:

a first short range RF transceiver for access com-
munication with a user terminal for communicating
information in relation to establishment of a connec-
tion with the user terminal, and
a second short range RF transceiver for user data
communication for communicating user data with the
user terminal.

[0039] Furthermore, according to an embodiment of
the present invention the first and second communication
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links are wireless short range RF links e.g. Bluetooth
links, thus enabling the utilization of unlicensed band-
width.
[0040] Furthermore, according to an embodiment of
the present invention the transceivers are short-range
transceiver modules that have separate baseband ad-
dresses and the operations of these modules are inde-
pendent of each other. Thus the load of the each module
is limited and shared.
[0041] Furthermore, according to an embodiment of
the present invention the received information by the first
transceiver module comprises baseband address of the
user terminal, clock offset information and supported
services information, thus enabling that the first trans-
ceiver can transmit information needed for making con-
tact to the terminal which requested the content.
[0042] Furthermore, according to an embodiment of
the present invention the user terminal is one of a mobile
phone, a personal digital assistant, a gamepad and a
computer.
[0043] Furthermore, according to an embodiment of
the present invention a system of enhancing efficiency
in data transfer is described, said system comprises; a
user terminal capable of communicating over RF with an
access point, discovering means for discovering the user
terminal, identifying means for identifying the user termi-
nal by the access point by a first transceiver module of
the access point, means for establishing a first commu-
nication link between the user terminal and the first trans-
ceiver module of the access point, a communication bus
between the first transceiver module and a second trans-
ceiver module for transferring information, means for es-
tablishing a second communication link between the sec-
ond transceiver module and the user terminal identified
by the information received from the first transceiver
module, respectively.
[0044] Furthermore, according to an embodiment of
the present invention there is provided a system for trans-
mitting a signal from a first terminal able to communicate
wirelessly with a second terminal, the system comprising
said first terminal including at least a first transceiver
module and at least a second transceiver module,
means for establishing a first communication link be-
tween the second terminal and the first transceiver mod-
ule of the first terminal,
a communication bus between the first transceiver mod-
ule of the first terminal and a second transceiver module
for transferring information from the communication be-
tween the second terminal and the first transceiver mod-
ule of the first terminal,
means for establishing a second communication link be-
tween the second transceiver module and the second
terminal identified by the information received from the
first transceiver module, respectively.
[0045] Furthermore, according to an embodiment of
the present invention the first and second transceiver
modules have separate baseband addresses and oper-
ate independently of each other.

[0046] Furthermore, according to an embodiment of
the present invention the information transferred be-
tween the first and the second transceiver module (via a
communication bus) includes user terminal specific iden-
tification information, which includes baseband address
of the terminal, clock offset information of the terminal,
Bluetooth class of the terminal, supporting services in-
formation of the terminal.
[0047] Furthermore, according to an embodiment of
the present invention there is provided an apparatus for
communicating wirelessly with another terminal, said ap-
paratus comprising a first transceiver module, a second
transceiver module, a communication bus between the
first transceiver module and the second transceiver mod-
ule, switches in the first and second module for connect-
ing and disconnecting a link between the another terminal
and the first transceiver and second transceiver modules,
respectively.
[0048] According to yet another embodiment of the in-
vention, the function of the at least two short range RF
transceiver units is dynamically controlled so that none
of the modules are strictly fixed merely for communication
relating to accessing the access point nor strictly for com-
munication of user data, but a module can be used either
for communication relating to accessing the access point
or for communication of user data depending on the sit-
uation. An optimized way of handling short range RF net-
work access points with at least two modules is to spe-
cialise the modules for specific use according to the in-
vention. This embodiment is especially feasible when a
plurality of transceiver modules are used. For example,
the access point includes five transceiver modules,
whereby at one instance one module is used for commu-
nication relating to the user terminals accessing the ac-
cess point, and four modules are used for communication
of user data, but at another instance two modules are
used for communication relating to the user terminals
accessing the access point, and three modules are used
for communication of user data.
[0049] Especially the Bluetooth protocol is written in
such a way that communication relating to access to the
medium (access to a Bluetooth piconet) and communi-
cation of user data (i.e. the interactions with a piconet)
are very distinct procedures that can be carried out in-
dependent of each other. This makes it possible to use
specialised Bluetooth transceiver modules within the ac-
cess point, separate module(s) for medium access con-
trol type of activities and separate module(s) for user data
transport. In case of sudden peak in the number of user
terminal devices trying to connect to the access point, it
could still overflow when the function of each transceiver
module is fixed.
[0050] Therefore, according to the above described
further embodiment the function of each transceiver mod-
ule in the access point can be dynamically controlled.
[0051] In an embodiment of the invention the system
comprises
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means for disconnecting the connection between the
first transceiver and the user terminal before com-
municating user data between the second transceiv-
er and the user terminal.

[0052] In an embodiment of the invention the system
comprises

means for discovering when the user terminal enters
the coverage area of the access point, and for initi-
ating access communication in response to having
discovered entrance of the coverage area by the us-
er terminal.

[0053] In an embodiment of the invention the system
further comprises a content provider being in functional
connection with the access point, and

means for transferring content of the content provid-
er via the access point to the user terminal by using
the second transceiver.

[0054] In an embodiment of the invention the first and
the second transceiver of the system have different base-
band addresses.
[0055] In an embodiment of the system according to
the invention the information relating to the establishment
of a connection comprises the baseband address of the
user terminal, clock offset information informing the offset
in the clock between the access point and the user ter-
minal, and information on which services are supported
by the user terminal.
[0056] In an embodiment of the invention the system
comprises means for short range RF communication ac-
cording to the Bluetooth standard.
[0057] In an embodiment of the system according to
the invention the user terminal is one of a mobile phone
capable of communicating also over a cellular phone net-
work, a personal digital assistant, a gamepad, a browser
and a computer.
[0058] In an embodiment of the system according to
the invention the first and second transceiver is adapted
to perform access communication and user data com-
munication with a plurality of user terminals, and the ac-
cess point further comprises

means for detecting the load of access communica-
tion and user data communication at the access
point, and
means for dynamically controlling the first and the
second transceivers to perform one of access com-
munication and user data communication depending
on the detected load of the respective communica-
tions.

[0059] In an embodiment of the system according to
the invention the access point comprises

more than two transceivers, and
means for dynamically controlling the number of
transceivers performing access communication and
the number of transceivers performing user data
communication depending on the detected load of
the respective communications within the access
point.

[0060] In an embodiment of the system according to
the invention each of the transceivers is adapted to com-
municate over a plurality of channels, and the access
point comprises

means for dynamically controlling the number of
channels that each of the first and the second trans-
ceivers use to perform one of access communication
and user data communication depending on the de-
tected load of the access point.

[0061] In an embodiment of the system according to
the invention the access point comprises

means for detecting an increase in the number of
user terminals being in communication with the ac-
cess point, and
means for in response to the detection of said in-
crease increasing the number of channels used for
user data communication and decreasing the
number of channels used for access communication.

[0062] In an embodiment of the system according to
the invention each transceiver comprises at least one
Bluetooth chip for Bluetooth communication with other
Bluetooth enabled devices.
[0063] According to a fourth aspect of the invention, a
computer program comprising program code is adapted
to perform the method steps disclosed above when said
computer program is executed on a data-processing de-
vice.
[0064] Furthermore, the computer program is further
embodied on a computer readable medium.
[0065] Other objects and features of the present inven-
tion will become apparent from the following detailed de-
scription considered in conjunction with the accompany-
ing drawings. It is to be understood, however, that the
drawings are designed solely for purposes of illustration
and not as a definition of the limits of the invention, for
which reference should be made to the appended claims.
It should be further understood that the drawings are not
necessarily drawn to scale and that, unless otherwise
indicated, they are merely intended to conceptually illus-
trate the structures and procedures described herein.

Brief description of the drawings

[0066] In the drawings:

Figure 1 is a schematic representation of one em-
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bodiment of the invention,
Figure 2 illustrates the two separate Bluetooth mod-
ules with specialised roles in a single device accord-
ing to one embodiment of the invention,
Figure 3a illustrates the structure of a Bluetooth data
packet,
Figure 3b illustrates the separation of transmission
according to the invention,
Figure 4 depicts an embodiment of the method of
the invention,
Figure 5 is a chart illustrating the flow of operations
between a Bluetooth access point having two sepa-
rate Bluetooth modules integrated in it initiating the
procedure and a Bluetooth enabled user terminal,
Figure 6 illustrates an embodiment of the invention
illustrating the structure of an access point having
two Bluetooth transceiver modules integrated in it,
Figure 7 illustrates an embodiment of a wireless user
terminal according to the invention,
Figures 8a and 8b illustrate the principle of dynamic
control of the transceiver functionality,
Figures 9a and 9b illustrate the dynamic control by
division of user data modules and medium access
modules in the access point, and
Figure 10 illustrates a functional block diagram of
implementation of the dynamic control according to
the invention by utilisation of fuzzy logic.

Detailed description of the presently preferred em-
bodiments

[0067] Figure 1 is a schematic representation of the
environment of this invention. Figure 1 describes an en-
vironment where a large number of Bluetooth enabled
devices 10 (e.g. clients visiting shopping centers having
the Bluetooth access points) come and go in and out of
the Bluetooth coverage zone of a fixed device, i.e. the
access point 20 to various services. Figure 1 discloses
a wireless communication system between a terminal 10
and an access point 20. The access point 20 may contain
information transferable to the terminal 10 or it can be
connected to a computer 30 having information transfer-
able to the terminal. Further the computer 30 may be
connected to the Internet 40. The Internet 40 represents
a computer network, which can be accessed by different
user terminals and also by a service or content provider.
For example the service provider, such as a publisher
50, is connected to the Internet 40.
[0068] According to one embodiment of the invention,
as shown in Fig. 2, the access point 20 includes at least
a first transceiver module 104 and a second transceiver
module 106. A first communication link 118 (see Fig. 5)
is established between the user terminal device 10 and
the first transceiver module 104 of the access point 20.
There is a communication bus 120 between the first
transceiver module 104 and the second transceiver mod-
ule 106 for transferring information from the communica-
tion between the user terminal 10 and the first transceiver

module 104 of access point 20. A communication link
between the second transceiver module 106 and the user
terminal 10 is established based on the information re-
ceived from the first transceiver module 104, respective-
ly. It will be understood that the number of the transceiver
modules may differ according to the needs of the specific
site, i.e. based on e.g. how many user terminals the ac-
cess point is designed to support.
[0069] According to the Bluetooth specifications the
physical radio link can work on 79 different frequencies,
on 2400 - 2483.5 MHz by steps of 1 MHz. The transmis-
sion is time division based, i.e. in time slots of length 625
ms. Fig. 3a illustrates the frame structure of a Bluetooth
packet that is transmitted in a time slot, whereby there is
first an access code field AC, a header field H and a
payload field PL. The contents of the access code AC
and header H fields are explained in detail in the Blue-
tooth specifications. The payload field includes coding
and a body portion, where when used for inquiries the
body portion includes different data needed for the inquiry
(defined more closely in the Bluetooth specifications),
and when used for transmission of user data, the body
portion includes the user data.
[0070] In the present invention there is preferably used
a different frequency for transmissions from the first
transceiver module 104 than for transmissions from the
second transceiver module 106. Accordingly according
to the present invention the access point 20 can increase
its capacity of communicating user data as the first trans-
ceiver module 104 is used for communicating information
relating to establishing a connection between a user ter-
minal 10 and the access point 20, and the second trans-
ceiver module 106 is used primarily for communication
of user data. In a one embodiment the second transceiver
module 106 is used only for communication of user data.
Thereby when a big number of user terminals 10 enter
and leave the coverage area of the access point 20, the
first transceiver module 104 handles the inquiries and
the second transceiver module 106 handles transmission
of user data. This increases the capacity of user data
transmission that the access point is able to handle since
the inquiries do not consume bandwidth of user data
transmissions as according to the invention the inquiries
of different user terminals 10 can be handled at the same
time by the first transceiver module 104 as the second
transceiver module 106 handles communication of user
data with the different user terminals. This is illustrated
in Fig. 3b wherein the access point 20 communicates
inquiries on a first frequency F1 with a first user terminal
101 in time slot 0, and communicates inquiries on the
frequency F1 with a second user terminal 102 in time slot
1. User data is communicated with a third user terminal
103 on a second frequency F2 in time slot 0 and with the
first user terminal 101 on frequency F2 in time slot 1. The
user terminals 101, 102 and 103 have only one short range
transceiver and are not able to handle inquiries and user
data transmission simultaneously, so the access point
20 handles simultaneously access communication (in-
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quiries) and transmission of user data of two different
user terminals (so not of the same user terminal). The
second user terminal 102 uses frequency hopping in
switching from frequency F1 in time slot 0 to frequency
F2 in time slot 1.
[0071] Fig. 4 discloses a flowchart of a method to trans-
mit a signal from a first terminal (such as the access point
20) able to communicate wirelessly with a second termi-
nal (such as the user terminal). In the first step 300 the
access point 20 including at least a first transceiver mod-
ule 104 and at least a second transceiver module 106,
establishes a first communication link 118 between the
user terminal 10 and the first transceiver module 104 of
the access point 20. In step 302 information is transferred
on the first communication between the user terminal 10
and the first transceiver module 104 of the access point
through the communication bus 120 between the first
transceiver module 104 and a second transceiver module
106. In step 304 a second communication link 122 is
established between the second transceiver module 106
(of the access point 20) and the user terminal 10 identified
by the information received from the first transceiver
module 104, respectively.
[0072] According to the invention the first and the sec-
ond transceiver module 104 and 106 both have their own
function, that is in one embodiment fixedly predetermined
and the first and the second modules have different func-
tions. The first transceiver module 104 makes inquiries
and transfers information received from the user terminal
10 to the second transceiver module 106 so that the ac-
cess point 20 via its second transceiver module 106 may
contact the user terminal 10 in order to deliver the data
to the user terminal 10. The above method makes it pos-
sible of enhancing efficiency on data transfer between
the nodes as access communication does not consume
bandwidth of user data communication (since they are
handled by separate transceiver modules).
[0073] However, in another embodiment the function
of each transceiver module 104, 106 is dynamically con-
trolled, whereby the function of a specific transceiver
module can be switched from access communication to
user data communication and vice versa.
[0074] Returning to Figure 2 it shows the principle of
how the two separate Bluetooth modules 104, 106 with
specialized roles are integrated in a single device. Inquir-
ies, Service Discovery Protocols (SDP) and Link Man-
ager Protocol (LMP) are handled in Bluetooth module
one 104 (the first transceiver module) and RFCOMM (dis-
cussed in the Bluetooth Specification) and other user da-
ta related traffics are handled in Bluetooth module two
106 (the second transceiver module). In Figure 2 Blue-
tooth module one 104 and Bluetooth module two 106
each include three separate semiconductor chips130,
but the number of chips may be anything from one to any
number, depending on the need basis. One chip 130 can
communicate with seven other chips simultaneously.
Each chip 130 comprises a driver part 132, a module part
134 and an RF part 136, as is known to a person skilled

in the art regarding the implementation of a Bluetooth
chip. According to the invention there are two operation-
ally separate Bluetooth modules 104 and 106, Bluetooth
module one 104 and Bluetooth module two 106. The
modules 104 and 106 have separate baseband address-
es allowing the modules 104 and 106 to operate inde-
pendently and fulfilling the necessary communication to-
gether. Also the functionality could be implemented, al-
though not necessarily, so that module one 104 is dis-
coverable by an external device and connectable to other
Bluetooth enabled devices 20, and module two 106 is
non-discoverable and non-connectable to other Blue-
tooth enabled devices 20, so the inquiries and other link
and service information is not reachable with the second
transceiver module 106. Between the modules there is
a data bus 120, allowing data transfer between the two
modules 104 and 106.
[0075] Figure 5 illustrates one embodiment on how a
two module Bluetooth device system would operate. The
fixed device 20 (having two separate Bluetooth modules)
takes the initiative and regularly performs inquiries to dis-
cover surrounding Bluetooth terminal devices 10. During
the first phase of the process, the Bluetooth module one
104 and the other Bluetooth enabled user terminal device
10 form a first Bluetooth connection thus form a piconet.
There are following steps in forming a piconet: As known
from Bluetooth first the inquiries 150 are executed for
establishing a connection and after successful comple-
tion of inquiries, paging 152 is activated. After paging the
SDP channel is opened 154 and the SDP (Service Dis-
covery Protocol) session can start 156. All necessary in-
formation of the other Bluetooth enabled device 10 is
gathered to the Bluetooth module one 104 comprising
but not limited e.g. other Bluetooth devices baseband
address, clock offset information, Bluetooth class of the
other Bluetooth device and supported services informa-
tion of the device 10. After the information is gathered,
the information can be transferred from Bluetooth module
one 104 to Bluetooth module two 106 via the data bus
120 between the modules 104 and 106. Bluetooth mod-
ule two 106 sends back a confirmation of the received
information and after that, the Bluetooth module one 104
sends an LMP (Link Management Protocol) detach 158
that terminates the session between the fixed device 20
and the other Bluetooth enabled device 10 and then
sends the information it received to the Bluetooth module
two 106 (signal 159). After that, the Bluetooth module
two 106 can initiate paging 160 of the specified Bluetooth
enabled device 10 to form a piconet between the device
10 and itself 20. After paging is completed a new, non-
SDP nature channel is opened up (162). Available chan-
nels in the Bluetooth protocol architecture are illustrated
and can be found more thoroughly in the Bluetooth spec-
ifications.
[0076] Figure 6 discloses an embodiment of a kiosk
device representing an access point 20 of this invention
and being used for selling electronic content. The access
point comprises of two independent short range trans-
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ceiver modules 104,106, a CPU 102, RAM storage 110
and ROM memory 112. A content database 108 for stor-
ing service related electronic content (to provide(sell) is
an integrated part of the kiosk device. Also, there might
be a connection 116, known to persons skilled in the art,
to other networks, such as Internet. The short range com-
munication is established by the short range transceiver
modules 104 and 106 through a short-range antenna
114.
[0077] The CPU 102 controls the functions of the ac-
cess point, including dynamic control of what function the
first transceiver 104 and the second transceiver 106, re-
spectively, performs, i.e. access communication (for es-
tablishing a connection) or communication of user data
(over an established connection). This dynamic control
can be implemented by a certain algorithm according to
which the function of an access point is switched between
the two functionalities. One way of implementing the dy-
namic control is also by fuzzy logic, which intelligently
follows the situation, and if communication starts to get
congested it will e.g. reduce access communication and
increase user data communication.
[0078] Figures 8a and 8b illustrates the principle of this
dynamic control method, by analogy with the control of
the access to a store. In Figure 8a access is not limited
(all the gates are used) and customers are served
promptly by going to one of the counters C1-C3. Thus
similarly when there is a certain number of channels in
use in the access point for access communication and
user data communication, then this number of channels
can be kept stable as long as long as the number of mo-
bile terminals within the access point is such that it can
smoothly handle all access related communication and
user data communication. In Figure 8b, the number of
users trying to get in and already in the shop has in-
creased. The flow of customers is stopping at the
counters that can not cope fast enough any more. In order
to improve the situation, more counters C1-C5 are acti-
vated (i.e. counters C4 and C5 have been opened) while
some of the gates G1-G3 are closed (i.e. gate G2 is
closed). Less customers can come in, and the handling
of those already in is speeded up. Thus, in order to cope
with the increase in the number of customers already in
the store or trying to get in, access to the store is limited
(one gate has been closed) and handling of the custom-
ers has been speeded up (more counters are open). Thus
similarly number of channels in use in the access point
for access communication can be reduced and the
number of channels in use for user data communication
can be increased within the access point if the number
of user terminals within the access point coverage area
becomes so high that the access point can no longer
smoothly handle all user data communication otherwise.
The change of number of channels can thus be made by
changing the whole functionality of an access point trans-
ceiver from access related communication to user data
communication. The change of number of channels can
also be made by changing the number of an access point

transceiver is using for the different functions, i.e. by de-
creaseing channels a particular transceiver is using for
access related communication and increasing the
number of channels for that transceiver correspondingly
for user data communication.
[0079] For further illustration Figure 9a shows a normal
load configuration where three out of six transceiver mod-
ules are assigned as user data modules UD and the other
where three transceiver modules are assigned as medi-
um access modules MAS so that access to the system
is fast and download time is satisfactory. The medium
access module MAS controls the access to the system
by performing inquiries and SDP queries and forwarding
the information to the user data module UD. The user
data module UD is dedicated to the delivery of user data,
after inquiry, paging and SDP inquiry has been performed
by a MAS module. Figure 9b illustrates a heavy load con-
figuration where less modules (only one out of six) are
used as MAS modules so that the number of new devices
that access the system be reduced. More modules (five
modules) are used as UD modules to serve better the
devices that have already entered the system.
[0080] Figure 10 illustrates how the input parameters
for a fuzzy logic controller can be modeled. To model
exactly the behaviour of a Bluetooth access point, pa-
rameters such as the speed of change in the number of
devices connected to the access point, the quality of re-
ception should be considered. Fuzzy logic can be used
for modeling this type of control. The logic can be imple-
mented by programming a processor, such as a DSP or
CPU 102 (shown in Fig. 6), to perform the functionalities
of a computer program. This can be done by a functional
block diagram illustrated in Figure 10. A speed estimation
block SE keeps track of transfer rate (kbps) of user data
in the access point (i.e. in communication with the user
terminals. The inquiry estimation block IE keeps track of
the number of inquiry responses per minute in the access
point. Both of these numbers are fed into a fuzzy control
block FC which performs a calculation according to cal-
culation block CAL, which calculates the necessary or
optimum relationship between user data communication
and medium access communication. This information is
fed to a role controlling block RC which controls the op-
eration of the transceivers accordingly (i.e. the CPU 102
performs the control).
[0081] The information from the SE and IE blocks can
be utilised for logging and analysing the interactions be-
tween and access point and wireless user terminals. Es-
pecially by keeping track of the medium access commu-
nication, it is possible to calculate crowd and human traf-
fic patterns within the access point, and by doing the
same in all access points in a certain geographical area
the calculate crowd and human traffic patterns can be
calculated for that particular geographical area. This al-
lows real-time study and analysis of crowd and traffic
patterns without obtrusive intervention of people in the
geographical area. This can provide the operators of oth-
er automated systems with queues and bottlenecks
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warnings when too many people are within a particular
geographical area. The tracked information may be re-
lated to the current zone population, or the historical sta-
tistics of the zone may be aggregated and analysed later
on. The generation of useful events, based upon rules
applied to the analysed data may be passed on to 3rd

party systems such as alarms, physical alarms etc. Thus
the control of Figure 10 may be utilised in the CPU 102
for creating this kind of statistical information. For a single
access point the statistical information can be created in
the fuzzy control block FC or in the calculation block CAL.
However, for a geographical area of several access
points the information from the different access points is
gathered in a central computer that calculates the overall
statistical information (e.g. in computer 30 or 50 in Fig.
1, whereby a service provider 50 could provide the sta-
tistical information as a service).
[0082] Looking at the operation of Figure 10 suppose
that m is the number of modules in the medium access
control mode, while M-m is the number of modules ded-
icated to user data transport. The m modules regularly
perform Bluetooth inquiries, pages and SDP inquiries
while the M-m remaining modules are used to upload
content to the various devices that are connected to the
Access Point. The parameter m can be adjusted and take
values between 1 and M-1. The input parameters to the
Fuzzy Control block are the performance (directly related
to the average throughput available for devices doing
content downloading) from block SE and the load (direct-
ly linked to the number of new devices discovered by the
medium access dedicated modules) from block IE. Per-
formance and load are mapped in fuzzy controller block
FC and calculated in calculation block CAL. The output
is modeled using a fuzzy mapping. A set of fuzzy rules
govern the controller. The output of the calculation CAL
is directly used by the modules role controller RC that
regulates the assignment of each module to one of the
2 possible roles (medium access control or user data
transport).
[0083] The dynamic control of transceiver functionali-
ties of an access point can also be implemented by other
smart algorithm than just fuzzy control logic that has been
described above. The dynamic control optimizes the ca-
pacity of an access point and helps avoid overflows due
to a sudden increase in wireless devices accessing the
access point.
[0084] Figure 7 illustrates one embodiment of a wire-
less terminal 10 capable of communicating with an ac-
cess point. The terminal comprises a short-range trans-
ceiver 204 (such as Bluetooth transceiver) with an an-
tenna 216, a CPU unit 206, RAM storage 212, ROM
memory 210, input/output unit 214 and a display 202 for
viewing content. In the terminal, there also might be a
card reader 208 for reading information of a smart card.
[0085] Thus, while above have been shown and de-
scribed and pointed out fundamental novel features of
the invention as applied to a preferred embodiment there-
of, it will be understood that various omissions and sub-

stitutions and changes in the form and details of the de-
vices illustrated, and in their operation, may be made by
those skilled in the art without departing from the scope
of the invention. For example, it is expressly intended
that all combinations of those elements and/or method
steps which perform substantially the same function in
substantially the same way to achieve the same results
are within the scope of this invention. For example even
if antennae 114, 216 in Figs. 6 and 7 are drawn as striking
out of the devices 10 and 20, in practice an antenna of
a Bluetooth transceiver would preferably be an internal
antenna within the casing of the devices 10, 20. Moreo-
ver, it should be recognised that structures and/or ele-
ments and/or method steps shown and/or described in
connection with any disclosed form or embodiment of the
invention may be incorporated an any other disclosed or
described or suggested form or embodiment as a general
matter of design choice.

Claims

1. A method of communicating between an apparatus
operating as an access point (20) of a short range
RF network and a user terminal (10) of the short
range RF network, characterised in that the meth-
od comprises:

using a first short range RF transceiver (104) at
the apparatus operating as the access (20) point
for access communication with the user terminal
(10) for communicating information relating to
establishment of a connection with the user ter-
minal (10),
transferring the information relating to the estab-
lishment of a connection from the first short
range RF transceiver (104) to a second short
range RF transceiver (106) before communicat-
ing user data with the second short range RF
transceiver (106), and
using the second short range RF transceiver
(106) at the apparatus operating as the access
point (20) for establishing a communication link
between the apparatus operating as the access
point (20) and the user terminal (10) based on
the information transferred from the first short
range RF transceiver (104), wherein the estab-
lished communication link is used for communi-
cating user data with the user terminal (10).

2. A method according to claim 1, characterised in
that the method comprises establishing a commu-
nication bus (120) between the first short range RF
transceiver (104) and the second short range RF
transceiver (106) and transferring the information re-
lating to the establishment of a connection over said
communication bus (120).
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3. A method according to claim 1 or 2, characterised
in that the information relating to the establishment
of a connection comprises identification information
of the user terminal (10).

4. An apparatus for short range RF communication with
a user terminal (10), the apparatus operating as an
access point (20) of a short range RF network, char-
acterised in that the apparatus comprises:

a first short range RF transceiver (104) for ac-
cess communication with the user terminal (10)
for communicating information for relating to es-
tablishment of a connection with the user termi-
nal (10),
means (120) for transferring the information re-
lating to the establishment of a connection with
the user terminal (10) from the first short range
RF transceiver (104) to a second short range
RF transceiver (106), and
the second short range RF transceiver (106) for
establishing a communication link between the
apparatus operating as the access point (20)
and the user terminal (10) based on the infor-
mation transferred from the first short range RF
transceiver (104), wherein the established com-
munication link is used for communicating user
data with the user terminal (10).

5. A short range RF communication system compris-
ing:

an apparatus according to claim 4, and
a user terminal (10) of a short range RF network.

6. A short range RF communication system according
to claim 5, characterised in that the apparatus com-
prises:

a communication bus (120) between the first
short range RF transceiver (104) and the second
short range RF transceiver (106) for transferring
the information relating to the establishment of
a connection from the first short range RF trans-
ceiver (104) to the second range RF transceiver
(106).

7. A short range RF communication system according
to claim 5 or 6, characterised in that the information
relating to the establishment of a connection com-
prises identification information of the user terminal
(10).

8. A computer program comprising program code
adapted to perform the method steps according to
any of the claims 1-3 when said computer program
is executed on a data-processing device.

9. A computer program according to claim 8, further
embodied on a computer readable medium.

Patentansprüche

1. Verfahren zur Kommunikation zwischen einer Vor-
richtung, die als Zugangspunkt (20) eines Kurzstre-
cken-HF-Netzes arbeitet, und einem Anwenderend-
gerät (10) des Kurzstrecken-HF-Netzes, dadurch
gekennzeichnet, dass das Verfahren Folgendes
umfasst:

Verwenden eines ersten Kurzstrecken-HF-Sen-
der/Empfängers (104) an der Vorrichtung, die
als Zugangspunkt (20) arbeitet, für die Zugangs-
kommunikation mit dem Anwenderendgerät
(10) zur Übermittlung von Informationen in Be-
zug auf die Herstellung einer Verbindung mit
dem Anwenderendgerät (10),
Übertragen der Informationen in Bezug auf die
Herstellung einer Verbindung vom ersten Kurz-
strecken-HF-Sender/Empfänger (104) zu ei-
nem zweiten Kurzstrecken-HF-Sender/Emp-
fänger (106) vor der Übermittlung von Anwen-
derdaten mit dem zweiten Kurzstrecken-HF-
Sender/Empfänger (106) und
Verwenden des zweiten Kurzstrecken-HF-Sen-
der/Empfängers (106) an der Vorrichtung, die
als Zugangspunkt (20) arbeitet, zur Herstellung
einer Kommunikationsverbindung zwischen der
Vorrichtung, die als Zugangspunkt (20) arbeitet,
und dem Anwenderendgerät (10) auf der Basis
der Informationen, die vom ersten Kurzstre-
cken-HF-Sender/Empfänger (104) übertragen
werden, wobei die hergestellte Kommunikati-
onsverbindung für die Übermittlung von Anwen-
derdaten mit dem Anwenderendgerät (10) ver-
wendet wird.

2. Verfahren nach Anspruch 1, dadurch gekenn-
zeichnet, dass das Verfahren das Aufbauen eines
Kommunikationsbusses (120) zwischen dem ersten
Kurzstrecken-HF-Sender/Empfänger (104) und
dem zweiten Kurzstrecken-HF-Sender/Empfänger
(106) und das Übertragen der Informationen in Be-
zug auf die Herstellung einer Verbindung über den
Kommunikationsbus (120) umfasst.

3. Verfahren nach Anspruch 1 oder 2, dadurch ge-
kennzeichnet, dass die Informationen in Bezug auf
die Herstellung einer Verbindung Identifikationsin-
formationen des Anwenderendgeräts (10) umfas-
sen.

4. Vorrichtung für die Kurzstrecken-HF-Kommunikati-
on mit einem Anwenderendgerät (10), wobei die Vor-
richtung als Zugangspunkt (20) eines Kurzstrecken-
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HF-Netzes arbeitet, dadurch gekennzeichnet,
dass die Vorrichtung Folgendes umfasst:

einen ersten Kurzstrecken-HF-Sender/Empfän-
ger (104) für die Zugangskommunikation mit
dem Anwenderendgerät (10) für die Übermitt-
lung von Informationen in Bezug auf die Herstel-
lung einer Verbindung mit dem Anwenderend-
gerät (10),
ein Mittel (120) zum Übertragen der Informatio-
nen in Bezug auf die Herstellung einer Verbin-
dung mit dem Anwenderendgerät (10) vom ers-
ten Kurzstrecken-HF-Sender/Empfänger (104)
zu einem zweiten Kurzstrecken-HF-Sen-
der/Empfänger (106) und
den zweiten Kurzstrecken-HF-Sender/Empfän-
ger (106) zur Herstellung einer Kommunikati-
onsverbindung zwischen der Vorrichtung, die
als Zugangspunkt (20) arbeitet, und dem An-
wenderendgerät (10) auf der Basis der Informa-
tionen, die vom ersten Kurzstrecken-HF-Sen-
der/Empfänger (104) übertragen werden, wobei
die hergestellte Kommunikationsverbindung für
die Übermittlung von Anwenderdaten mit dem
Anwenderendgerät (10) verwendet wird.

5. Kurzstrecken-HF-Kommunikationssystem, das Fol-
gendes umfasst:

eine Vorrichtung nach Anspruch 4 und
ein Anwenderendgerät (10) eines Kurzstre-
cken-HF-Netzes.

6. Kurzstrecken-HF-Kommunikationssystem nach An-
spruch 5, dadurch gekennzeichnet, dass die Vor-
richtung Folgendes umfasst:

einen Kommunikationsbus (120) zwischen dem
ersten Kurzstrecken-HF-Sender/Empfänger
(104) und dem zweiten Kurzstrecken-HF-Sen-
der/Empfänger (106) zum Übertragen der Infor-
mationen in Bezug auf die Herstellung einer Ver-
bindung vom ersten Kurzstrecken-HF-Sen-
der/Empfänger (104) zum zweiten Kurzstre-
cken-HF-Sender/Empfänger (106).

7. Kurzstercken-HF-Kommunikationssystem nach An-
spruch 5 oder 6, dadurch gekennzeichnet, dass
die Informationen in Bezug auf die Herstellung einer
Verbindung Identifikationsinformationen des An-
wenderendgeräts (10) umfassen.

8. Computerprogramm mit einem Programmcode, der
dazu ausgelegt ist, die Verfahrensschritte nach ei-
nem der Ansprüche 1-3 durchzuführen, wenn das
Computerprogramm auf einer Datenverarbeitungs-
vorrichtung ausgeführt wird.

9. Computerprogramm nach Anspruch 8, das ferner
auf einem computerlesbaren Medium enthalten ist.

Revendications

1. Procédé de communication entre un appareil fonc-
tionnant en tant que point d’accès (20) d’un réseau
RF de courte portée et un terminal utilisateur (10) du
réseau RF de courte portée, caractérisé en ce que
le procédé comprend :

l’utilisation d’un premier émetteur-récepteur RF
de courte portée (104) au niveau de l’appareil
fonctionnant en tant que point d’accès (20) pour
une communication d’accès avec le terminal uti-
lisateur (10) pour communiquer des informa-
tions concernant l’établissement d’une con-
nexion avec le terminal utilisateur (10),
le transfert des informations concernant l’éta-
blissement d’une connexion du premier émet-
teur-récepteur RF de courte portée à un second
émetteur-récepteur RF de courte portée (106)
avant la communication de données d’utilisateur
avec le second émetteur-récepteur RF de cour-
te portée (106), et
l’utilisation du second émetteur-récepteur RF de
courte portée (106) au niveau de l’appareil fonc-
tionnant en tant que point d’accès (20) pour éta-
blir une liaison de communication entre l’appa-
reil fonctionnant en tant que point d’accès (20)
et le terminal utilisateur (10) en fonction des in-
formations transférées du premier émetteur-ré-
cepteur RF de courte portée (104), dans lequel
la liaison de communication établie est utilisée
pour communiquer des données d’utilisateur
avec le terminal utilisateur (10).

2. Procédé selon la revendication 1, caractérisé en ce
que le procédé comprend l’établissement d’un bus
de communication (120) entre le premier émetteur-
récepteur RF de courte portée (104) et le second
émetteur-récepteur RF de courte portée (106) et le
transfert des informations concernant l’établisse-
ment d’une connexion sur ledit bus de communica-
tion (120).

3. Procédé selon la revendication 1 ou 2, caractérisé
en ce que les informations concernant l’établisse-
ment d’une connexion comprennent des informa-
tions d’identification du terminal utilisateur (10).

4. Appareil de communication entre un appareil fonc-
tionnant avec un terminal utilisateur (10), l’appareil
fonctionnant en tant que point d’accès (20) d’un ré-
seau RF de courte portée, caractérisé en ce que
l’appareil comprend :
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un premier émetteur-récepteur RF de courte
portée (104) pour une communication d’accès
avec le terminal utilisateur (10) pour communi-
quer des informations concernant l’établisse-
ment d’une connexion avec le terminal utilisa-
teur (10),
un moyen (120) de transfert des informations
concernant l’établissement d’une connexion
avec le terminal utilisateur (10) du premier émet-
teur-récepteur RF de courte portée (104) à un
second émetteur-récepteur RF de courte portée
(106), et
le second émetteur-récepteur RF de courte por-
tée (106) pour établir une liaison de communi-
cation entre l’appareil fonctionnant en tant que
point d’accès (20) et le terminal utilisateur (10)
en fonction des informations transférées du pre-
mier émetteur-récepteur RF de courte portée
(104), dans lequel la liaison de communication
établie est utilisée pour communiquer des don-
nées d’utilisateur avec le terminal utilisateur
(10).

5. Système de communication RF de courte portée
comprenant :

un appareil selon la revendication 4, et
un terminal utilisateur (10) d’un réseau RF de
courte portée.

6. Système de communication RF de courte portée se-
lon la revendication 5, caractérisé en ce que l’ap-
pareil comprend :

un bus de communication (120) entre le premier
émetteur-récepteur RF de courte portée (104)
et le second émetteur-récepteur RF de courte
portée (106) pour transférer les informations
concernant l’établissement d’une connexion du
premier émetteur-récepteur RF de courte portée
(104) au second émetteur-récepteur RF de
courte portée (106).

7. Système de communication RF de courte portée se-
lon la revendication 5 ou 6, caractérisé en ce que
les informations concernant l’établissement d’une
connexion comprennent des informations d’identifi-
cation du terminal utilisateur (10).

8. Programme informatique comprenant un code de
programme adapté pour exécuter les étapes de pro-
cédé selon l’une quelconque des revendications 1 à
3 quand ledit programme informatique est exécuté
sur un dispositif de traitement de données.

9. Programme informatique selon la revendication 8,
mis en oeuvre en outre sur un support lisible par
ordinateur.
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